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/ 

hb#bi] ias©g^:7U— a fci-^ 

^X^T^^yH/^^ (10 0) ©1g&©-fc;U£ 
i9E*ft©t*lUll*B[l/^W SrOTD U MfB?t$:© 

t. 

MSB7 KUXXS©MK£ffi#£&^;Rtf£®ge«5fe 

Mia i ii©s*7 i^— a^k, ^A^EPSnsn^m 

BH*B«^©»*T**ittHJWWWA»&fflE l Sia©« 

c, MfB^xv^x^w/^u (l oo) kami 
*aiobfc^#iR*«8t^flufcxs£fc«;t*:/5X 

MfBttitXgte, v»1*n*»©1J-^7 1^— AOH»»«x 

-f X T'V-f SB©lKi&7j ft. 

OT'^Xvf'f 7. 7*K SB©iBIS7jft. 
[»#B3J MfBttitxate, j»BIM5tt«ie©*> 

t^W^S 1 kb*©^*-*^ *«©«»# 

*«xg©ll#;tt«/'Wi'**©*Hi. ffiotJ-y^U'-A 
0Dtt^*xe©i(tRfifc«^;p^»K:^UT3rj£©jt* 

»7jft. 

*«xeo , botfefi^wia-!f^ , 7U-A©2-o©«* 
»«xeois«Fi»*^i'^Rtt.' &©«i}$;fe«x@©8i 
#tt«/w*»©##M©lftJ$*«xg©i6mfc«/w 

Xgc<fc 0#^«#e 3 (rfB«©7 p 7XV7 : ^ x^W S 
B©iE»J7jft. 
[»*«6 3 MIB7HUXXStc43^T. MSBIfigc© 

^FA*KffioTBa:«an*ll9*3Bl icfBKoy^X^x 
x zTV-i gfi©BKib7jft. 

U»#3i 7 ] MIB7 K U*ft*AW*©/W*«tt. 

8 m sa±-C s *-5W*®6JCfB«£©7 p 7XVxi'X^'^ 



(2) 

2 

U-Att, *K«fctt*X8©ft^1i-:/7U-A©*K: 

iBsansw*^ i iriB«©7 p 7X-7^i' x^u-r se 

©iglb7jft. 

C»#3H9 3 WB»J#tt«l8©%>ofc*>fiVvy-;/7 
U-Att. *i:iMiI§©fil^7'7 l/-AOit 
EBSnSiSJj?® 1 \z^SM<Dy°yX^^-< X^U-f SB 
©MjTjft. 

io ff57'7Xvf^7'U'f/UJl/ (10 0) £, 
7KI/X¥S (1 0 1, 1 0 2) t, 

(1 0 3, 1 0 4) <h, 

MbB7 K UXfS (10 1. 10 2), MiB*6J#4fcm¥ 
© (1 0 3, 1 0 4), atfg&E'J-fcy h^gSrftiJffllT 
SBWiMH^a (3) 
ao 1 mM<D^^.yU— A tfe 1 U— A 

T«lS.U MfBffiffilSiJW#© (3) tt, #*7*7U-A 
tele, MfB7h*U'X^ (10 1. 10 2) (CiSMfB 

i»Ei6»*«^a (io3, 104) iz&zm 

HmfttSLtyVWCDfiimt* ME*^ii*-©M»cME'J 
SrfT 5<fc-5t::$ffiU iEiiffioa*7i/-ASl:. 

m*»e.wffi i ma ©a* ? i^— askmetsu-^? 

30 A©«W©»ft«:fiU5l^fc«rl8l. MBtW*©-fe.H'© ! R 
ffi fcSMfc a 11 «t 5 fcME 7y Xvx ^ x 7 v -f /t* 
■;K10 0) K«*£WiQU£VHM:ttffi£fii#'*"4«fc 

MEttitttM£. I ( >fn*>«)t7"7l/-A©lt , fifft*l 
Sl*iK. SflEU-^7W-A©*«FK«xeS2 0JC»« 
"T -£><£ 5 CK»t« - 1 *#ftt57'7XVT-f X7V 
-fS£B. 

[**aii] MfB«c±*sg«, mzmmttim^miz 
«t o wans n-5WE«9*ift«^;i.x»© t> r? t fc^^-y- 

40 ^7U-Artl'|glt^n-5W*^l 0 (CfBS^/vXVx 

[»#3fii2] wBflyktttttt. mimznzmmft 

WiW^)V7s(Dh-o fb^^ME-y-^^U-ArtlC MpB 
ttJ&ttm/WXBlftlBiraS: 2 ^Efl-WT* «fc3 CttttS 

n, #wan&. 2 ^©mfctttt/w^HJipfflffl©*^* 

fc/'WXRtt-tfp-efcHttJRS 1 0 CE*ffl7"7Xvf 

^X^U-fgB. 

[»*Jfii3] WE*±«jic:j:t)»fijanfcS«ina 

n-&MpB*(feJtM*/^;ux©fco t bgr^mtttzf? v— 
so A© 2 •^©«6j#sm^;i'XEnto^^©^}t»«^^x^ 



] 
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3 

©««:. ffi©iJ-y7 u-Awistfttm/ui^fflin'Hiw© 

0.2H^W*JU 2fcKi&©:/7X-?x-f T-yWiSS. 
[»*9I15] WflB7b*^*aKJ:0, WE«»© 

[fit*® 1 6 ] MfS7 h* i/7.s«/i;^©^^te 
tt, 8 u s £H±T'»S»*a 1 5 trie®© 77 x-?5^ 

t^^-v-Jyu-^tt, Winsn*WE»#;tt«/'Ui' 

*#;Kfc^1*:/:7U^A©fflCffiffi3ta58t:sj£El o 

[S69!©WMIHfcK«] 
[0 0 0 1] 

tssw©«"r*s«»»] ia^. sif^xyi^fii 
cfev»Ttt, a*t'<*fflf* j ?'»«ftfl : ©#«ft;. *Bi 

S. ) , CRT. LCD, EL. f&t&vi'g, mX?^ 
KH©a^gBt*3^T«^n6©^lC^iST^ 
<. ^Si«©[S]±^*«>^*T-T^-5. 
[0 0 0 2] ±fB©«^S»©^^> PDP«-fe^.t3# 

PDPlCtt. 2*©*®T?SS?MS 
Xtf*#;tt««:fT'3 2**3!d:. *3©«ff«:#J 

fr3*7-PDPT*H tt«fcJ:9$B£-r*#fl-*K<k 

^yvmmzm^t^o'A&ifi&Zo ±iE©2*«a!T 

J6. S3fc#©»AteT«:flJ<Sfta«**. ^nSrHiBT 
Z>tz®\Z. f) 5-PD P T«ffi»*£f'Jffl U3t 3 
jS«*-«C<efflStlT^*. IC, i©3«ffiS!»C*^ 
Tfe, »3©«S*ISl*»«*fT5IBl ^SB2©««*« 



4 

o©SfiK:EllT'&«^» i &. B— *«KWE 

©m^©±t^3©«@^iEs-r^^^t« *©tc* 

SCWBSEttTStt^* 1 **. 3EC &56* 
6nfc^fi3tt&. *©«>tflE*58jftt.TS<5»^- (Sifl 
5D t. £3fc{fcG»6»©Ea*«Jl.a*£ (KMi) *** 
-So ft«tff5-fe;UH:. »il (U7, A* 0 7) lc 
«fc-3T, Bflj-fe;ut©fflMWa:IS^*»»f%«6*iTV» 

n, flfc&tt*KM©3 s -* , ?:7 (E*) ©aiE<t»C<fcoT 

[0 0 0 3] *^bj«. ±is©v^-rn©*s;©7 > 7Xv 

xW^^V-fA^MPlasma Display Panel :PDP) Cfc 
[0 0 0 4] 

[«*©»«] ±E©<fc5K. *S6W»^-fn©WJ«K: 

a«tji9jft»rsir«a«fcJB3 ©««*#jsbfc/t* 

S3£U ^3«®t¥fr) fc©*J&J5££*U *£&ttS© 
— SS^SMSSfC J; o TM^nt 5 fcMM&M <fc L 

[0 0 0 5] ±IB©3«@- IKiroPDPibT, 0 

1 1 K^©ISffl§¥Hia£*i~ <£?&&©#» £>*ITI^ 

@i2d Hi i ©/t*;i/©— t>©ifcti-te;i'. 

Hfc*3>»Ttt» ra-©«iB«»icttra-©#j!a**sf* 

30 ^Lxg-r^tt-rs. 

[0 0 0 61 MJH1 2fe©#7XS1£2 1 , 2 91: 
±oTi)«SftTH5. ?gl©»1£2 1 Kte. Tfff* 

»iiT$^^iiI (x««) l 2&rj$g2«4g 

2 2 a, 2 2bi/Uiffi2 3a, 2 3 b fc «fc -3 T#t$ 
SftTH*. a?8««tt*3tt#* i 6©K*t3 | l6«:ajflS-& 

*«ajj*»*fc«>» i to miM >-sv 1**2.1$. #t 
-r*awft#<frffli) <fft±T3T»*sns. sfc. a*t. 

io ^-r-5^S^$)0. Cr (JDA) ❖Cu <M) C«t 
otlfEJW. Si:, ^-n^>^. i^ttteJf 
2 4TMU ift«iBK:tt«lllDttl>TMgO 

A) ^2 5 SrJg/*f ^^i. Il©^7XS 
tR2 1 tl«l36»V»'&5lg2©a«2 9litt. ^3©«ffi 
(7K^W) 13$, *»MiBSrr5»T«fj8 

*©Bfi©MKltt, 7HU^«i685»T*-»-» 

(Df&?t!ft&&tiTZ%rftft2 7 ZMtfL-tZ. P$H14© 
Jlffit, MgO!2 5^$ff^iT2t!(©^7XlS 
so A«iW*iTe»nTU*.'«3t#2 7 iMgO®2 5©W 
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5 

©2MjMtt«sw2 6Ta*. 

[0 0 0 7] ifc, 014(1 01 2^60 1 41ZtHV 

fcpijp*Kifc-r5fc»offlja'igiB**bfc«w»«^ci 

y^BTS'S. 7HI/^*ffil3-l. 13-2, -14 
l^ftCTHl/XH^-f/U 0 Hc*l«*n, -*©7F 

*ta«pan*. Ytn 1-1, 1 1-2, 

Y«lF7-f«l 0 2C»«*tl5. YWH5'fyU 

0 2UY*I5<A'l 0 3l:ft**nT*D. 7HW 
JWII*0/^^J4Y«SH7-f 0 2*»&56£U IS 

7-fA10 2$S4LT, YttffiKEPJbn^n-S. x«® 

1 2 tt/WKD£«^-f >fc:EoT#»K:*«afttt 
Oman*. x*iH7^no4H s^a^/w 

«, □■/»; £951 tC.J;oT$iJffl$n, Dv^y ^§51 14, . 

.k^-awiisns. sir, S5«ffi^ftm/£#«&a»« 

SB4 ljJ<tS!tte>nTV»£. EPROM3 9 «lgi!jj£^© 
T, Dv5yi7gRlttEPROM3 9C85tt$nfcT - ^ 

[0 0 0 8] n^y^aSltt. ^tt«0»«3 
1 tAWWE!&i&l8lSB3 4 £fl&A, SC^r-^SIIi 

msssB3 1 ctt^i'-A^^uaa 2 t7i/- a^u 

fiiJfflllHl8&SB3 3 £**K:ttSftT:fctK A^jWKftflJfflSS 

£PgE3 8 t*tg:tt5ftTH5. 
[0 0 0 9] PDPT©RtBS«^4, ^ 

.tofToTt^. ey^us*, 2 5 6^ms.^nom-^\z 

8<l©-y-^7U-Afflra"CfTti, Stfy h^— ^CD*^ 
^©ft£l4 v 1:2:4:8:16:32: -6 4:12 

». ^^?.tt^an ; l>S^^-^5:-B.7l/-A^ ; 6 
U3 2CC1tU. *©1M ^;UT-tt^'7U-A©^S(C 
«oTtt*Hiaft"T\ 7KMF7-f; , !10 1l:«$ 

f»3 5*»&©'i"f5>^«#K:atJv»T. £©J:3£tt 
^SWWrs. 7 HUT. F^/tfflHaBS 6 i, 7.*^ 
>h'7'fA*3 7i, ^I^'fA'WSSSiH EP 



(4) 

ROM 3 ^fcR^fflaftfcx-^fcSt^T, 7 h'U 
XF^A'l 0 1 t, 7, + t>K7'fAl 0 2tXRrJf 
YSIb'7-fA'l 0 3 t 1 0 4£WTf -S^Wf^^ 
7FUXF5-f/tlHll»3 6£. ^4t>h'7 

fMffll{§^«, iftJ£St?JiPg&4 1 ©7 F U7.SB4 2 t» XHB 
4 3t. Y»4 4CW63n. *-£Tf*jffl«S4 0;fl>S 

[0 0 10] B15I1 01 1*>6H1 3(C^TPDP 

-r»»HT*0, nto«>*tE*© r7HWT/«l*»« 
JWM^liS • «*&*7 F U*2f£j IZ&ttZ 

14, U-fcy h»!Mi:7 F V 7,m$m.\zmftW(Mmmztt 

Sisna. u-fey FjWMfcfin-ctt, ^ft^t©Yt 
SAsovi/^;u:$n. HBttci, xiii;ijivs+v 
w «93 3ov) frbtiZ^mm^Tkwvv^-hmtia-z 

■fe;u-c»«*«fT*5ns. £©r#©7 f uxmffittfe«, 

zo filflOV (Vaw) TJ&S. ^C, Xll<!:7Kl/^ 

«BE«»tt«IIWfi«EE*iBA., ftta«»ttSn5. d©* 
«(4. WSMCW&Stf&^fc*. fi«W3^»J«a*i* 
Zia&<, ■SM««ftti5+lPLTft«*«ttJB.-r*. 
i/»*>i«>*, as«S*tt«T?»*. £©aEi8iiS«K:«fc 
oT, ^*;H*g©^-tJW©*«*«. H«flf©fcv»*l— & 
ttlltCftS. rffl'J-ty FWWItt. mF©U-^7U-A© 
,&*TtK<i \z fr&t> <=> -rT^TWir ;i/ £ H C^Si fcf -5^ 

[0 0 11] ^(C 7 h*UXW^fc43UT, ^fcrf—Z 

\zmctz±)l<Djr>/jry&'<for£tb\z. &M$n?T F 

UT»«*«fft)n*. *"f, Y*filC-VYWW (»• 
K. 7Ki/Xl®©rt. *»4fe**iB::-r-t;v. 

(*<]5ov) ©7 Kux/^;i/7.^a5?wtcS]jjD$n, <^ 

fl"$-&-5-fe;l/©7 H l/^llt Y«a©IBT»«3&*iE* 

5. ^t, -n^7"7'f5>i' («i»c) tLTXig 

40 (iEvx=5 o v) £Y*ttra©tt*fca<*K#fT-r 

>©ji^-fe^©Xtt®i:Y«g±©MgOB»C«l^tt 
^■5JHgft:ft©ig*#^#WTa. 
[0 0 12] BUT, «*«l©at*7-f >Ct?^T*>H«R 

— ^©»*a*3j«fTt)n*. *©«, ai»**fflwitft: 
YttstxttatsssKmffi^vs (wiso 

so lif7*7U-A©il^«^7inTt>tl?). C©P, 7 KU 
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(5) 



7 H l^m^K^J 10 0 V<DW£V awSrEPSnLTt^ 
-5. fcis. r7Kl'*/*«rJWi&-*S! • 

4. ' 

[0 0 13] ft#«fctt, ^PgP«^O-0iJi:bT, 2 
5 6 P£ll«7*£fT 5 El 6fC*-rc:i: 

tf-S. ClCD^JT'ti, 17V-AI1 Am<D^r-f-7V- 
A : SF l~SF4lCE»$n4. fLT, ^n^CDit 
7*7U-ASF l~SF4(Ci3^T«, 'J "fey hSH^t 

KHMtJWIHOftSH:. 1:2:4:8:16:32:6 
4 : 1 2 8©Jt¥£&-5„ ^ot, ^T^SI^? I' 
-A£S#?T3~ if, 0 1 5 $ TCO 1 6 KiBOW 

[0 014] .asT€raie«oa»J4'!J-^7i'— a©« 

4. PDP*IC«fiSn5*Sif CRTf Cft 

JSSniiOt^CftfTabf), SHRifflff -^v s y n 
c t ^.I^M^H sync. Rtf K h 2 □ y * \ZM 

PDP£«T?ttCRT«£H 
«Kffl»B*«3T3e©«H«aSiera»lfll#V sync te*ffc 
T*5it*«*66nT^4. fuT, PDPgit 
. tt, - HI 6fc*TJ:3K:, A©*BIB©ttSi*: 
171/-AO»0I< bT*7U-AK(*±JWW* 

si <9 s Fa»p>'o^aatf)7'7-i' 



8 

y n c©flffl*»fc»*T*««fc3l;:l/ri^*. (fcjkJK 
BTIi. PDPSIOS^*^ l 0 o Kft^tffflinS 
n-f. aM©ttttrt*-*-©**fiH*3ft*. .■*©&«>, '<* 

JiSS C tt*^ b & l> JW WT* * 6 . T * *.«tt g V» 
H£*«a*l<, Hifi|Ej#]fi*tV s y n c <Dm%l%W)\Z 

[0 0 15] 

io ■[SBHijWfcftbJ^ftailH] PDPgfTlt 7 b* 
ft«*«jESfcfTfenfc^**£©£i;s**. "T&to 

*». yHu^ftm^Aams^jE-ftr*. ±e© 

&<i©-y-^.7i^— a (j^t, s f tftts. ) tctoT 

Jt^T. 7 h*l^XiJcm^F^Sl¥^<^-5. ^n«W© 
[0 0 16] Sltt. ^«T©lil*ft*«*fft>nT*»6© 

[0 0 17] 





S FUS ( 1 7 Art) 

co5)tt£*r s f ] 


S F 6 CO 


S F 6 CO 


a 


S F 4 


S F 2 


S F 1 


S F 3 


S F® 


SF® 


4 


/J 


^ 


b 


S F 4 


S F 2 


S F® 


S F 3 


S F 


1 


S F® 


3 






c 


S F ® 


S F 2 


SF1 


S F 4 


S F 


3 


SF® 


2 






d 


S F 4 


S F 2 


S F 1 


S F 3 


S F 


5 


SF© 


2 





[0018] I1H te-3£fc»#tt**ira©fi^SF 
6T©7FU^4S!«^fiW*©S6fl;S*"r. SF61J# 
71/-A©*8l:ElSn. |tJ©*#4S*«»ilffl©ftS« 

m — \Z?2>tzt!>, SF5<0*$MLTSF1~SF4 
aiSflTU SF 5£gcgf /^->atttS 
F6©HMfC. /^->bt-liSF6cOf B 1HSF It 
SF3£g2BU /I* — > c TteS F 6 t (DffllZ S F 1 
~SF4£iBBT -5. MlC/t^->dT"«-?-©7^-A 
0SF6WCSF^TWt5. SfoT. SF6 



a, b, c, ^©Jfifc-fc:*. HftfcffSlJT, SF607 
FUXft«©fWt8flftUU©±3K:£fl'.U 

Mtt^FA5S^tt/'?^->a, b, c, d ©IKT'if JjITf 

fi<&*S£. 7FU*»«©«tt3SStt<S~FU 7F 

[0 0 1 9] ftoT, ^PgP«^tbT6<@©SFS:|g 
so SF6tffl)i(|(l5SF5 6AffSttftR. S 
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(6) 



F 5*<SF 

<&3. 7 
5*©IE^ 
[0 0 2 0 



\zm7jkLtiL<t£ttm-&t>m&-?z>o 



[0 0 2 1] 
[«2] 



* 2 





SF« ( 1 y V- Art) 
COfttt£JT SF) 


SF60 


SF6W 


e 


S F 4 


S F 2 


S F 1 


S F 3 


S F © 


S F © 


4 


/J 




f 


S F 5 


S F 2 


S F 1 


S F 4 


S F® 


SF© 


3 






g 


S F 4 


S F 2 


S F 5 


S F 3 


SF® 


5 F © 


2 




f 


h 


S F 4 


S F 2 


S F I 


S F 3 


S F 5 


S F© 


2 





[0 0 2 2] 82^ <bo£"b*#tt«Wm©:RV»SF_ 

7 U—AOmWZ&WZn* >\5> — >e T« J E-OEMfC 
S F 5 SriEfiLTS F 5©**jStfrU /^->fTH 
■t0DaittfcSF3*e«bTSF3O**jSfl"l/, /t* 
->gT«^(7)itmIlCS F 1 £SEMLTS F 1 ©<£■£,£ 

T, SF6 T'Sft • j«fl"Sn**T?©#Afl"OfflWltt|pI 

/t^— >e, f, g, hCDHtCftS. cntCJSUT, S 
F 6 ©7 h* U^**<0»3t»*tta 2 © J: 5 fcSJfbU 
7 Fl/X^m^BJWteA':? — >a, b. c, dCDJMT 

xsm^F^ss^iisn-r^ t has. 

[0 0 2 3] ISoT, #Pgi!«;*c<>:LT6<@©S F£I£ 
SF6t-€-©9tf©SFS:^fl"$-&fcl^. fiffi 
OSFC9i)tSi^;P7,ft^<a:5!l^nT, jgffl 
©SF©«8tt«»;:«fc3:/5^S>^»*rt«SF 6 ©7 

aw*««?e<tt*. hi 6c*i/fc«t5c, 171/-A 
[0024] 0i7(i, ir7*7 u-a*» i e©»£-c. 

fl©7l/-A (71/-A1) TOJIIMMMIIIIflJWfcTL, 
TA>£>;K©7l/-A (71/-A2) 07H^fttWK 
£T'©&#flfl£^-fSlT-&3. @^©<t5IC. 71/-A1 



[0025] i Aaqg»©iJ-:/:7U— ATfilfiES 

7*7 1/-AT©7 F U^»«^A©**?fefi«-r*^K 

so o<h*>fiH1*7*7l/-AT©7 FUX$^&©~*"££ 
[0 0 2 6] 

|£9"T-5H"C&-5. Hl^^fckci^, *^?9©^7X 
-fSglc&HTte, liSffi©S^7U'-A£:4>&< ife 

i^©-*7*7 1/-at#i$u raffl&«SE-r*fc*«)(* 

ih«! W * *6«f»*»l W C Kit * C t * «p« tT * . H 

1 Tte 1 HB©«^7 U— Art* 1 {B©1t7*7 U-ATi 
40 j£$nT^&i§-&£*LTi59, +h7*7 l/-A« 1 Hi§ 
0«jS7U— AKLfflST*. HIT, 7U-ilt7U 
-A 2 tt-tn-^n&J&Lfc 2<@©gjf:7 1^— a&^-t. 

[0 0 2 7 ] -J-fcto*, *3SfflOJBl©SB«CD7'7Xv 
x^X7'U'f^B©iEW)73ffi«, 1II©S*71/-A 
tfc 1 ^©-9-7*7 l/-ATi)SL., &1t7*7 U 
-Ate. 77Xvr^xXH /t*;KD»R<B-t;H£« 

so T.XS©HU(r±ffi##iX*-Rr>*^:®Se^*S:fT7 U -t 
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(7) 

// 

'*»©-feJl/©tt»£aS<tS-&fc 

v » j; o iz ~f v =f 4 x -X u -f /t* ;p c * Bmn b is. 
\^m*&n^%fo±T.mt*mx.z>-7 : 7X'? : T'( xx 

[0 0 2 8] ttjtXfS£^75-tf-:7*:71/-Ate, tiot io 

g©88*«/w;*»tti*nTfc^J:3fcT*. 
[0 0 2 9] flcjkIfiK«fcD#«3ftfc*J*tt*Ig© 

fe-p t fcS^.-y-y^ I/-A02 :3©!ititAfcitxf§©&Mt 

[0 0 3 0] 7HU-^xetr*5^T, ffig:©-fe;U£«^: 

oiis^ns. 7 vu^ttm/vixo/^^xmit. 8 

[0 0 3 1 ] *6»tt«ia©t>r? tfesvi-y-^u-A 

«, *C»8fttl80fi^7*7 I'-ACWCillt 

CD7"7XV7-f X7" l"f g«©«»#8*tf ^X"^ 

«»! ffl «f fctt jWW Pel * t£tt 3 . & fffc n* 

7KU*ft*fc#**:/5^5>^©ie»tt. *©«t«f 
»«*»67HUX*«*T?©I^IHI*»JE^iai!9fi<ftD. 

»M»Plt7 h* UXtt«»llW©WIH3i**ih«ilW»C«fc 0 

LT, *5693©KSto&ftRtfS«Ttt, «U*tt*WIHI't' 
Cftjt)BIIIISW«fc». tt±HIIWKM<ifctt«fflM>Wfc 

7i/T*6*o7 Kuxj«ra*T©i$Micjew-a--r. « 

J#ftm»IMt 7 K U^tt««W©WIH* I -tO»S< » 

•5. fot. Hf|©*(i»^*fC e t^^©7h*UXM*tC*f 
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[0 0 3 2] 

[ftwoMMomm 4^w©3sis«©pdpsiiw;, 
mi 4fc*ufc*j£fc»«iLfc»js&*ru n*)\,mm 

o ^ T ttfB* l£JR9!f S . #3U&#J K £ * BJfeft J£ I- 
§M-4fflf«tt. -r^Ttfm^Rltg^^EU (E P ROM) 

Ei*e*£ii'j»-r*fca, rai;ft»*«iiDiisn*w» 

(7H'l/7>/i;k7>i:«ljti5[*/'^l/X) TttBCBIftiWB 

[0033] V s y n c © HJ #ff^j&Vt*;MB»MW 
«3 4CX**nSt, /WH»WI»3.4ttROM 

3 4©7Kl"XK7'f A«K«3 6, X*t>H5'fM 
$fflgG3 7. #»l«5-fr«M»»3 8tt, ROM3 9© 

x— *Kt£oT«iw3**££j5fcu *ffiftni«4 1 tern 

*-r«. S5J£?WffllgB4 4 0 

e.nfciiiffin;ux©i±s^H7-r /\*©$ffi£fr-5o £^ 

[0 0 3 4] 0211 IB l ^«Wc*tt*v^;MBI!ilH 
ffffi'3 4©#W5&jSi-:/Pv0BT*D. H3-tt*l.^ 

iSHT, Y#^7>^5 2£. Jttfc|«IB5 3 t. Y«ffft 

U -JX9 5 4 tt7 H l^X»P B TtCi5^Tj9T5tgc©7 h* U7. 
A;i/7.^»±-r-5fefe{C, «ROM3 9©|S|i;SB#£ 

4. 7y7"*!7>^5 5t. J*ttIH»5 6fc, Stt^M* 
MfcUS?** 5 7tt2 0fc#»tfc3 5©«f¥©ilii*;R« 

C. WROM3 9©HU*»*Bf3e*fc*^llt)jgUtt 

9>^58t, J±tSl0S&5 9 t, 

5 7 tt 2 O tC^ltfc -5 "6 ©&¥©*fS#ttttJ«Rg ^43 t»T 

Bfj£»©»J*iM/'W:**B£TSfc*E>K:, i^JKROM 
3 9©Hi;»»SBfft*7S»t*i3iSb»*aib&Ci:* 
*m-r*»»T**.- *±»IMfWWIeIIS6 1 «#:±ffiF B 1 

[0 0 3 5] Y*r7>^5 2tt. U -t y hff 
it(Cj;0-fe*P^^'J7$n^. Y*7>^52lt * 
0^«)^ + t>7-l'>«7'>hU -t©#9>M6 
*^it»[HlSS5 3^[U?3T?>. JtUllISS5 3TS, Y^J 
-7>^ 5 2 36»6©A*«t, Y«S«U^X^5 4»CE 

#3fi««U<ft:ntf*»ROMIW»lHllS5 1 tc^fbT7 K 

[0 0 3 6] ii}#fett^Fp^©HU¥^«-fCA^i, 
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7v7#f 5 5tt'J-fc? Mf^SrSttS-tKiiQ 
-got:? 'J 72*15. 7y^lJV>i?5 5tt, 
©*l&;ftit&&£# , >>HU MS*SJ*« 
I9B5 6^W7J-f5. J£i£IIIS& 5 6 Ttt, 7yZf%V> 

fc&JfcttU IS#**«b<*ntfift»ROMi|l!WlElB5 

[0 0 3 7] ttilHMKASfc. ^<5>^58^ffl*»6 

^IhISS6 1 tt&J£ROM$WII18g5 1 C*tLflcjh8BfS 
€*T«**ai*t-S. Vs yn'cj^jkJWIHIBWlBlIfi 

6 i tcATj^nst, <*ih^p^©i^tus&6 i ttflcjhwia 

[0 0 3 8] *«Kia*Ol6»»«J«IBK:A4 tt9*© 

m&ttnw?$tmme>®mtf'i7t>nz>. — t, 017 

8n?tt, VsyncOh'J»fllfJl ! <*tB»t< £® 
fd£> *©Vs y n crtK^STigidSt^aj^Lftl^ 

[0 0 3 9] £nfc#bT,'H 3 ©*£*«©*#** 
HIBJ-ett. Vs yncOMJ StHftfctt© 
S F ©^©iBi&K® a 2 Sfr^, &t;::£® 
tfiB*, 7HWXtt*ftfTV^ JEK:tfl¥©iliJ$;tt«a 1 

£?Tofcl£T, ggffc:/— ^>X£ -0.ff.lt 2 ftClk$J 
ri^tAO, &©V s y nc^tfc^,«SLt*3^fe 
'&¥.<Dm&tttKa 2 CIJIT, a 1 + a 2 ttft* 

©»#tt«wiHiHU*STf*s. a^r, ttJtjwm© 

Vsync K*f bTHWSHB-Tfcfcfc 1 ©***!***: 

[0040] mi mm&tt'te. u-i±<Dm%.iz 1 

-5*^©^*^. J6 2sftS6Wett. SBl^lSWtH* 
H&jS-fBTft*. B5tC^-TJ:5(C, ttftRWHIRH:: 

flcjh»iw*«ff A^n*-y-^7 k-Attft«©-y-^7 

[0 0 4 1 ] JB2*«SWC*^<&^^U-/iT?©» 
*ISC{*ji:J(flW*1»lHl!&6 1*W)^S****. ttltJQHW 

wi* c# a bft ^ s f rtti*±wm«»iHi 

?§6 1 £ life 1^6* WJ-S. 04lC^bAc 
Vs y n c#A*2tt*fc. SF#?>*7 



(8) 

i**^u7an. sF*^>^7iai)-^i/-Affl* 

<7> hSrFjI^i"^. SF#0>*7 l©#£>hffittJt 
^HJSS7 2tcUi^J^tl, SFjRUS?X*7 3fcE*aft 

SF#S>*7 lAU7l/-A&MtW7l/-A 
R£*£>hU 2t5©«**-aT*i. J£$£IhJ?&7 2 

[0 0 4 2] H5fcljSf ±5 Id, ^2^1tfiJT ; bVsy 

Jft«o2Sff5. JEoT. *jhJWH©ftSttV s y n c 

(DSSflCi^T^ftL,. H&-5)i#]©V sync K*tb 
TEJflJSSH&TSfc*©®^***^^-?^. £© 
a 1 + a2ttSFn©^*©*Ut^S8F^f'^ 

[0 0 4 3] 17U-A#*R©U-:77^-AT«jSS 

©It:/? 1/— A^©-y-^7 Afc^lhW^SJf At" 
20 ft«&IB3*Jfi«K*-r. fg3HMt«JTtt, SBl^ffiftl 

n it m c *3 ^ « * it m m © sb « * * i" 0 t? ft & . 

[0 0 4 4] 07tC^T«t5tC, ^3^SI^J-t"tt, 4" IB 
©SF©SF (n-k) £tft-©SFT?tt±ffi»#i&#ft 
tfilff*, TKU^ftt. HfiF*«*Ji*ff5. +|»©S 
F (n-k) K*V»T©*, ffl¥HUfttt*a 1 Sffofc 
«3j&T4fcjk»IM^£A0. 5fcC3»LTl5Hfc«¥©*i* 
WLMa @2&^04©IHKtC<fcSl!ifPttl^i; 
so &©T?, ZC-CttBlWStfl&'rs. 

[0 0 4 5] BI6©IbI»©1M£S. 17U-A**4«© 
•D-^l/- ATifiK^n, 4iOU-7'7k-Ali»lO 
**lr>« (««ftt*»!M©fil' i *l) CSF4. SF 3, 
SF2, SFlfcl,fc*#l:^V>TRfln. Vsyn 

c*«A*sn. sf iA»5;:ns , rR9ii/fc«k3fc»tf 5 

A^Mji&^nS. £S FCt3Vvr©SMfrW&7Lfc'&. 
JkWMaKlA*. ^UT«cih*'7>^8 1 *»fP3*T. 

40 4. Jl©KfjaTtt«jEL/ft^fc». N*»-l-©S*lttt» 

8 3 ICATJ^tl^o 

[0 0 4 6] -?-nt|WlB#lC^©7^-A©S F 1 ©SEIft 
£BB«;U SF 2©|gW) ! t)I^^tCff-5. 4E-UT(*±WM 
6#At5S F 3 TB. ft &#U»3£»&ftfcM¥lfift 
»««SSc©»J*lft*«:fT5. -t©SM*±»BWbCA*. 

•5. -e©ffi^*Jt«iiAllA73$n, JP^Ih1SS8 3^?> 
A73$n^ffiNtC#L<ftn«. J*««8 4*»&ROM 
SIJW0SS5 lCflCihJWIHUftTffi^ai^S^ SF3© 

so »¥©«i#tttt#3ifTS-n4. • 
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[0 0 4 7] S F 4©««©i»Wia«»7tSOtB 

\£Wm\zfc<DV sync ^A5fft$*. Z.(D^\Z 

■rn*«!ft»tn«-to*s»fPSfT53&«. sf4©*»© 

*»tt«*«»7-r-*l^j«i'V sync #mfc*£K 
tt, ^©flciMBMTttV s y n c'CHW ff Mfi&V 
5©-c\WT©l&f££fT-5. S F 4 ©ft&©#£8;fcfett#l7 
Vsyn.c^X5STVsync*^^8 6l:<t 
•pT0^©a©$P B 1£;*J , 7> ht" -*Vsync^ 

4. i ff)Mf a t bOtlJV sync 1L t«$©f 

it$£g§8 4lCA2»2n, I©ffii£S»:^OVsynck: 
*l»T5Efc«tih»lM***je*n*. C<6i5C Vsy 
n c t©rnj&»*i;&«^fc*V»T'b<*:ih»Wb©*S 

[0 0 4 8] a±»fll/fc±5l:. f6l3i»6JS3*M« 
Ttt, ffi<Dm& tt*&»5#J©7 F U*tt«*T©MMK: 
flcihjfl IB**** Sn5ii««ft<a4fc». n © jw w & 

SSfrSW^fctt, 16ft»«HIM©:ft3©Jt*ttl : 
2:4: 5£©ifc*K:fc*«fc -5 fc!6J$;te«tt#ScS 

s*t*5 0, »»»««»*©at»-r»!4*Kiii©»aE 

Sot, «jt»!Wt:J:oT»Wana2o 
©lt«Ftt«»!IB©llt«f*«tt»Sfc olto2 ©«»!««■ 
«BJ©«l«f»*M W©»»ft««»» « b ^. 

[0049] iaaw^ti^nfcttitftmjwiw©^©* 

^MS^s^icasor, ::©y7'f5>^5eft* 

iSUH. L^U iffl¥©||»;R««#Ka lfcSofc 
<-ifncr*t. 7FU*ft««fcttjfcJWMfcAD. 7 
Hl^^iMIA»6lt«fafl*T?©^M*«S 7 

f i/^ii«»tti:4i?)^5-i' 5 yVvrntm*. 

[0 0 5 0] £t±©«t5t. \s}mfflm<Dtz®<Dfo±Mffl 
arp#S#. 7l«U^««^aW*tt«l©S!HCJ:-3T 



(9) 

7 F W*«#*#<fc*K^ttT7 FUX* 

H^Ffi?i^*VjN3 < £oTH* d ^-IT, 
7Fk7WA]l'7iA5-^<Dl. 08THTs5IA. 
5t7H U*tt«*JMMS#B«-5£©«K & 

RU577Xt.f^ *7V-f £«©B»#&*.fT'3«£ 
fe. 7 Kl/Xftt/^l'^fiS7 FU7.ifctt^F&«i^£# 

io [0 0 5 1 ] 1 7 U—A|*JC*JWH©SF 

^. 7 F UXtt«^AKJ;aa*«Sil*aK©fiT*«- 
#BS^©tt**W«S#-r*-SFT?*S. fcT, ft 

(«fi©«i^amwra) &*rr a s f ©7 f 

• jftCT-rs©lc+#fcft*fc3l*iBi:f fc»i> 
fctt, -€-©bu©S F©«t»jtt«3^T?#*«W3*^C 

■5-&t>-fel6«ftt«/^;i'^»c©*v»SFT»*;:t3&«a* 

Ll>. ^-^T. ^ 2 ©m?t>9i 5 
#f * S F ©afflfctt«*:iW&©;fcfcWK©:fc*& s 
F. tfttJtT'?^ S >^»*©*S4S FSSWSi: 
20 £K:«fcD, **»§ES#^*'SF©7FUXtt*5S3te» 
7 F UXttm^FSlCtS.ffijSfcM^SH 
©ft"FSII«-C*<&. 
[0 0 5 2] ±IB©i2S«, »J$tt«fflWffc:#lfc»lM 

t, *4 2&«0rai, -sksoitKfMJiaMs^rrssF 

6©MlC*K:lt»ift««iniJ©fi^SF 5£6E»U SF 
6©*»*««ilB»r(*Jl:«IW«:»tt4. cniCkO. Jt 
S F 5 ©«#»«*! W J: « 7*5^ 5 >^«S 
30 S*i«SSI'\C!)S^ffl^f4SF 6 ©7 F UXtklPP 

[0 0 5 3] *&, B10H Sg5 3UfcWc:*U7-§>ticit 
$P B 1©BH»£:*T0T£>3. g§ 5 H^Tte, *S©*tt 
#tt«MM**rr*S"F 6 ©«K*CH»iS[*»!!W©fi 
HSF 5 ^Eft- S F'6©*»»««WKflc±«MS 
R*t*. «* D D p«Jl«]±St5l:H *;*:»&© SFfc* 
ttT&<Jfc«tt**&»Sfe#TaSFK^vrt>7F 

*»||«DSF<l577'fS>^*6taC8ffl.tT*l: 
40 »g©^f & S F©7 H L/aftt^^KiSffif WSi 
fiJt©<£T£ffi*UTlr**.- 
[0 0 5 4] 

tfttiWy? U-^A©l»i*tt*^6Jfc©D-> r 7 U-A© 
7 F U^»«*T?©«fW*fi< UTV*fcfc«>K7 F V7, 

r •& £ ta»JiLa»ofctf«. **w 

tc ±ntf»Jh«SIHj&*«l©-y-y 7 U-A©lWlfctttta» 6* 
©•y-7*7U-A©7 HI/7tttST?CfifWlC»»l/ftl' 1 - 
fc«>. 7HU^tt«^A*S5ifcXtt<f«-^5^4:**T 
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[01] #^HJ<D®S£t&HJ!-t&0T&3. 
[0 2] £ 1 *lfi«0/^*;WK»«HI«ffl-» 

[0 3] Jg-l*lfi«0#±)(BMOiE««:*-rHT**. 
[B4].JB2*««©/1*;i'K»W*WO^-« 
1>-£RIW») £*-f 0T&-5. 
[0 5] JB2Sll(SW©flt±JI8W©B«ft^THT»*-. 
[0 6] jS3*««0#Jh«MM«0tt©*rt**'*-H 

[0 7] JB3^16«Oii|cihWn!10E«**'rHT»*. 
[08] 7HU^*«^X«t7HU^tt«^FAs|8t 

[0 9] Sg4*^J(3^tt-5*fi-it^7U-A<DE«S: 
^T0T&<b. 
[010] 1S5*«'WllCfi(t*«fiU-^7U— AOE« 

[011] 3mm- ffitsinisj&xy-zfyx-?? 1 ^ xzf 

[012] Siffi-ISSJ^^-T'JXVT^X^ 

£)«»rffi0T&5. 
[013] 3l|I-II[f*S*7-^7XVT-fX^ 



(10) 

18 

[014] 3tt® • Acs:/5XV7 f **:7V-r &nn 

■T3;t«>©Jij2|5]g&<D7D £«tfi£0T'&3. 
[015] 7 P 7X"7xi'XyL"f g«©'fl&*©B»«» 

* -1" A^-V - h 
[B16.] 1f^7V-A.il***tBT»*. 
[017] ttik8mE«©«*«£*-rHT»*.- 

3'0"-Di?";?ai 
io 3 1 -a^— ^SOWIhIKSS 
3 2-7l/-A^ : EU» 
3 A^'JMWBIMS 
3 4-/ , «*Jl'B»WltP« 
3 5-*-fS>^58£« 
3 6 -7 K U7. H 7-f A'fftHWSB 
3 7 -7.*^ y h*7-f /tftWffi 

3 nwvm 

3 9— E PROM 

4 §-nmm%h 

6 1 •••flcjkHBIWIHIJlUB 

10 0-7 , 7Xvf-f^7*l''f/WP 
1 0 1-7 

10 2-Y^*t>H7-fA* 
10 3-YH7-fA' 
10 4-Xh'^-TA* 
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(54) DRIVING METHOD OF PLASMA DISPLAY DEVICE AND THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ruduce the probability of a failure in 
an address discharge and to improve display quality by making a 
display frame for a picture composed of at least one subframe and 
providing a dormant period for adjusting synchronization, in a 
maintenance discharge period. 

SOLUTION: A dormant process is provided to divide the 
maintenance discharge process of the subframe into two, in the 
subframe whose maintenance discharge process is longest. In the 
maintenance discharge period, the second half of the previous 
subframe has a maintenance discharge 0t2, at the same time when a 

trigger signal of Vsync comes. Then, full surface writing and delation ? 

and an address discharge are executed and further, the first half has 
a maintenance discharge a 1. After that, a driving sequence is 
temporarily stopped to put it into the dormant period. When the next 
Vsync comes, the left second half has the maintenance discharge or 
2. At this time, (or 1 + Of 2) is the same length as a conventional 

maintenance discharge period. Therefore, the length of the dormant period is changed by the period of the 
Vsync, to obtain the working of adjusting the synchronization, with respect to the Vsync having a different 
period. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the address process which sets the cell of the plurality [ constitute the display frame of one 
screen from at least one subframe, and / subframe / each ] of a plasma display panel (100) as the state 
corresponding to the indicative data. The maintenance electric discharge process made to emit light 
according to the state where impressed the maintenance electric discharge pulse to two or more 
aforementioned cells, and two or more aforementioned cells were set up The reset process which performs 
complete writing and whole surface self^elimination before the aforementioned address process The pause 
process which holds the state where a signal is not impressed to the aforementioned plasma display panel 
(100) so that the state of the time which deducted total of the period of the subframe which constitutes 
the display frame of the one aforementioned screen from a vertical-synchronization period which the 
vertical synchronizing signal impressed from the outside directs, and two or more aforementioned cells may 
not be changed for every display frame of the one aforementioned screen It is the drive method of plasma 
display equipment equipped with the above, and the aforementioned pause process is characterized by 
being prepared in the maintenance electric discharge process of one of subframes, so that the 
maintenance electric discharge process of the subframe concerned may be divided into two. 
[Claim 2] The aforementioned pause process is the drive method of plasma display equipment according to 
claim 1 established in the longest subframe of the aforementioned maintenance electric discharge process. 
[Claim 3] The maintenance electric discharge pulse number of two maintenance electric discharge 
processes established and divided so that the aforementioned pause process might divide the maintenance 
electric discharge process of the subframe concerned into two in the aforementioned longest subframe of 
the aforementioned maintenance electric discharge process is the drive method of the plasma display 
equipment according to claim 1 which is not zero. 

[Claim 4] The sum of the maintenance electric discharge pulse number of two maintenance electric 
discharge processes of the aforementioned longest subframe of the aforementioned maintenance electric 
discharge process divided according to the aforementioned pause process is the drive method of the 
plasma display equipment according to claim 3 which is a predetermined ratio to the maintenance electric 
discharge pulse number of the maintenance electric discharge process of other subframes. 
[Claim 5] The maintenance electric discharge pulse number of two maintenance electric discharge 
processes of the aforementioned longest subframe of the aforementioned maintenance electric discharge 
process divided according to the aforementioned pause process is the drive method of plasma display 
equipment according to claim 3 with more maintenance electric discharge pulse number of a next 
maintenance electric discharge process than the maintenance electric discharge pulse number of a front 
maintenance electric discharge process. 

[Claim 6] The pulse width of the address electric discharge pulse impressed in the aforementioned address 
process in order to set two or more aforementioned cells as the state corresponding to the indicative data 
is the drive method of the plasma display equipment according to claim 1 set up according to an address 
electric discharge percent defective. 

[Claim 7] The pulse width of the aforementioned address electric discharge pulse is the drive method of 
the plasma display equipment according to claim 6 which is 8 microseconds or more. 

[Claim 8] The longest subframe of the aforementioned maintenance electric discharge process is the drive 



. method of the plasma display equipment according to claim 1 arranged next at the degree of the long 
subframe of a maintenance electric discharge process. 

[Claim 9] The longest subframe of the aforementioned maintenance electric discharge process is the drive 
method of the plasma display equipment according to claim 1 arranged in front of the long subframe of a 
maintenance electric discharge process next. 

[Claim 10] It has the following and the display frame of one screen is constituted from at least one 
subframe. the aforementioned drive control means (3) The writing which sets two or more aforementioned 
cells by the aforementioned address means (101 102) as the state corresponding to the indicative data for 
every subframe, Impression of the aforementioned maintenance electric discharge pulse by the 
aforementioned maintenance electric discharge means (103 104), It controls to perform the aforementioned 
complete writing and whole surface self-elimination by the aforementioned resetting means before the 
aforementioned writing. The time which deducted total of the period of the subframe which constitutes the 
display frame of the one aforementioned screen from a vertical-synchronization period which the vertical 
synchronizing signal impressed from the outside directs for every display frame of the one aforementioned 
screen, In the plasma display equipment controlled to hold to hibernation which does not impress a signal 
to the aforementioned plasma display panel (100) so that the state of two or more aforementioned cells 
may not be changed Plasma display equipment characterized by preparing the aforementioned hibernation 
in the maintenance electric discharge process of one of subframes so that the maintenance electric 
discharge process of the subframe concerned may be divided into two. The plasma display panel which has 
two or more cells which perform an electroluminescence alternatively (100) An address means to set two 
or more aforementioned cells as the state corresponding to the indicative data (101 102) The maintenance 
electric discharge means made to emit light according to the state where impressed the maintenance 
electric discharge pulse to two or more aforementioned cells, and two or more aforementioned cells were 
set up (103 104) The resetting means which perform complete writing and whole surface self^elimination, 
the aforementioned address means (101 102) and the aforementioned maintenance electric discharge 
means (103 104), and drive control means which control the aforementioned resetting means (3) 
[Claim 11] The aforementioned hibernation is written plasma display equipment to the claim 10 prepared in 
most subframes of the aforementioned maintenance electric discharge pulse number impressed by the 
aforementioned maintenance electric discharge means. 

[Claim 12] The maintenance electric discharge pulse number of two maintenance electric discharge pulse 
impression periods prepared and divided so that the aforementioned hibernation might divide the 
aforementioned maintenance electric discharge pulse impression period into two in most aforementioned 
subframes of the aforementioned maintenance electric discharge pulse impressed is plasma display 
equipment according to claim 10 which is not zero. 

[Claim 13] The sum of the maintenance electric discharge pulse number of two maintenance electric 
discharge pulse impression periods of most aforementioned subframes of the aforementioned maintenance 
electric discharge pulse which was divided by the aforementioned hibernation and which is impressed is 
plasma display equipment according to claim 1 2 which is a predetermined ratio to the maintenance electric 
discharge pulse number of the maintenance electric discharge pulse impression period of other subframes. 
[Claim 14] The maintenance electric discharge pulse number of two maintenance electric discharge pulse 
impression periods of most aforementioned subframes of the aforementioned maintenance electric 
discharge pulse which was divided by the aforementioned hibernation and which is impressed is plasma 
display equipment according to claim 12 with more [ pulse number / maintenance electric discharge / of a 
last maintenance electric discharge pulse impression period ] maintenance electric discharge pulse number 
of a next maintenance electric discharge pulse impression period. 

[Claim 15] The pulse width of the address electric discharge pulse impressed in order to set two or more 
aforementioned cells as the state corresponding to the indicative data by the aforementioned address 
means is plasma display equipment according to claim 10 set up according to an address electric discharge 
percent defective. 

[Claim 16] The pulse width of the aforementioned address electric discharge pulse is plasma display 



* equipment according to claim 15 which is 8 microseconds or more. 
[Claim 17] Most subframes of the aforementioned maintenance electric discharge pulse impressed are 
plasma display equipment according to claim 10 arranged at the degree of a subframe with many 
aforementioned maintenance electric discharge pulses to a degree impressed. 

[Claim 18] Most subframes of the aforementioned maintenance electric discharge pulse impressed are 
plasma display equipment according to claim 10 arranged in front of a subframe with many aforementioned 
maintenance electric discharge pulses to a degree impressed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In recent years, in various display units, diversification of 
the information which should be displayed, or installation conditions, big-screenHzing, and highly-minute- 
izing are remarkable. Therefore, improvement in display quality is called for that it should correspond to 
these fluorescence in display, such as a plasma display panel (PDP is called hereafter.) used for these, 
CRT, LCD and EL, a fluorescent display, and light emitting diode. 

[0002] Development is briskly performed recently from PDP having the feature which was excellent in high 
brightness and long lasting ** with easy big-screen-izing without a flicker among the above-mentioned 
display. There are 2 electrode type which performs selection electric discharge (address electric discharge) 
and maintenance electric discharge by two electrodes, and a 3 electrode type which performs address 
electric discharge using the 3rd electrode in PDP. Although the fluorescent substance formed in the 
electric discharge cell by the ultraviolet rays generated by electric discharge is excited in the color PDP 
which performs a gradation display, this fluorescent substance has the fault of being weak in the shock of 
the ion which is the positive charge simultaneously generated by electric discharge. In the above- 
mentioned 2 electrode type, since it has the composition that a fluorescent substance hits ion directly, 
there is a possibility of causing the life fall of a fluorescent substance. In order to avoid this, generally in 
the color PDP, 3 electrode structures where field electric discharge was used are used. Furthermore, also 
in this 3 electrode type, it may arrange to the case where the 3rd electrode is formed in the 1st which 
performs maintenance electric discharge, and the substrate by which the 2nd electrode is arranged, and 
another substrate which counters. Moreover, even when forming three sorts of aforementioned electrodes 
in the same substrate, the 3rd electrode may be arranged to the case where the 3rd electrode is arranged 
on two electrodes which perform maintenance electric discharge, and the bottom of it. Furthermore, the 
case (penetrated type) where penetrate the fluorescent substance and the light emitted from the 
fluorescent substance is seen, and the reflection from a fluorescent substance may be seen. Moreover, as 
for the cell which discharges, the spatial combination with a contiguity cell is cut off by the obstruction (a 
rib, barrier). This obstruction may be formed only in the case where it is prepared on all sides and sealed 
completely, and one side so that an electric discharge cell may be surrounded, and combination may be cut 
by rationalization of a gap (distance) inter-electrode in another side. 

[0003] this invention is the plasma display panel (Plasma Display Panel-DP) of which the above-mentioned 

method. It is applicable. 

[0004] 

[Description of the Prior Art] As mentioned above, although this invention is applicable to any composition, 
it is the panel which formed the 3rd electrode in the substrate other than the substrate of the electrode 
which performs maintenance electric discharge which counters, and the reflected type with which an 
obstruction is formed only perpendicularly (it is got blocked, intersects perpendicularly with the 1st 
electrode and the 2nd electrode, and parallel to the 3rd electrode), and a part of maintenance electrode is 
formed of the transparent electrode is explained as an example here. 

[0005] As PDP of above-mentioned 3 electrodes and field electric discharge, the thing as shows the 
outline plan to drawing 1 1 is known. Moreover, drawing 12 is a rough cross section (perpendicular direction) 



in one electric discharge cell of the panel of drawing 1 1 , and drawing 13 is a horizontal rough cross section 
similarly. In addition, suppose that the same reference number is given and expressed with the same 
functional division iii drawing shown below. 

[0006] The panel is constituted by two glass substrates 21 and 29. The 1st substrate 21 is equipped with 
the 1st electrode (X electrode) 12 and the 2nd electrode (Y electrode) 13 which are a parallel maintenance 
electrode, and these electrodes are constituted by transparent electrodes 22a and 22b and the bus 
electrodes 23a and 23b. Since a transparent electrode has the role which makes the reflected light from a 
fluorescent substance penetrate, it is formed of ITO (the transparent conductor which makes indium oxide 
a principal component film) etc. Moreover, in order that a bus electrode may prevent the sag by electric 
resistance, it is necessary to form it by low resistance, and it is formed of Cr (chromium) or Cu (copper). 
Furthermore, they are covered with a dielectric layer (glass) 24, and the MgO (magnesium oxide) film 25 is 
formed in an electric discharge side as a protective coat. Moreover, the 3rd electrode (address electrode) 
13 is formed in the 2nd substrate 29 which faces the 1st glass substrate 21 in the form which intersects 
perpendicularly with a maintenance electrode. Moreover, an obstruction 14 is formed in address inter- 
electrode, and the fluorescent substance 27 which has the luminescence property of red-green and blue 
for an address electrode with a wrap form is formed between the obstruction. Two glass substrates are 
assembled in the form which the ridge and the MgO side 25 of an obstruction 14 stick. The space between 
a fluorescent substance 27 and the MgO side 25 is discharge space 26. 

[0007] Moreover, drawing 1 4 is the rough block diagram having shown the circumference circuit for driving 
PDP shown in drawing 14 from drawing 1 2 . The address electrode 13-1, 13-2, and — are connected to 
the address driver 101 for [ every ] t and the address pulse at the time of address electric discharge is 
impressed by the address driver. Moreover, the Y electrode 11-1,11-2, and — are connected to Y 
electrode driver 102. Y electrode driver 102 is connected to Y common RAIBA 103, the pulse at the time 
of address electric discharge is generated from Y electrode driver 102, it generates in the Y common driver 
103, and a maintenance pulse etc. is impressed to Y electrode via Y electrode driver 102. The X electrode 
12 covers all the display lines of a panel, and it connects in common and it is taken out. The X common 
driver 104 generates a write-in pulse, a maintenance pulse, etc. These driver circuits are controlled by the 
logic section 1, and the logic section 1 is controlled by the synchronizing signal and indicative-data signal 
which are inputted from the exterior of equipment. Furthermore, it has the internal electrical power source 
40 which generates various kinds of voltage, such as a high voltage and negative voltage, and the high- 
pressure control section 41 which controls the impression to each driver circuit of the various voltage 
generated in an internal electrical power source 40 is formed based on the control signal from the logic 
section 1. EPROM39 is the memory which memorizes the information about the pattern and maintenance 
pulse number of a drive wave, and the logic section 1 is beginning to read the data memorized by 
EPROM39 one by one, and generates various kinds of control signals. 

[0008] The logic section 1 is equipped with the indicative-data control circuit section 31 and the panel 
drive control section 34, the frame memory section 32 and the frame memory control circuit section 33 are 
further formed in the indicative-data control circuit section 31, and the timing generating section 35, the 
address driver control section 36, the scanning driver 37, and the common driver control section 38 are 
formed in the panel drive control section 34. 

[0009] Usually, the gradation display by PDP makes each bit of an indicative data correspond to a 
subframe period, and is performed by changing the length of a subframe period according to weighting of a 
bit. For example, in performing 256 gradation displays, an indicative data is expressed with 8 bits, performs 
the display of one frame in eight subframe periods, and displays each bit data in each subframe period. The 
length of a subframe period is 1:2:4:8:16:32:64: [128 ]. The indicative data supplied from the outside is the 
form which the gradation data of each pixel generally followed, since it cannot change to the form of a 
subframe if it remains as it is, it once memorizes the indicative data supplied from the outside to a frame 
memory 32, is read according to the form of a subframe in the following cycle, and is supplied to the 
address driver 101. The frame memory control circuit section 33 controls such operation based on the 
timing signal from the timing generating section 35. The address driver control section 36, the scanning 



driver 37, and the common driver control section 38 generate the control signal which controls the address 
driver 101, and the scanning driver 102, X and the Y common drivers 103 and 104 based on the data read 
from EPROM39. The control signal outputted from the address driver control section 36, the scanning 
driver 37, and the common driver control section 38 is supplied to the address part 42, the X section 43, 
and the Y section 44 of the high-pressure control section 41, chooses the various voltage from an internal 
electrical power source 40 there, and is impressed to each driver circuit. 

[0010] Drawing 1 5 is the wave form chart showing the conventional method of driving by the circuit which 
showed PDP shown in drawing 1 3 from drawing 1 1 to drawing 14 , and shows 1 subframe period in so- 
called conventional "address / maintenance conducting period discrete type, and write-in address 
system." One subframe is divided into a reset period, an address period, and also a maintenance 
conducting period in this example. In a reset period, first, all Y electrodes are made into 0V level, 
simultaneously, the complete write-in pulse which becomes X electrode from voltage Vs+Vw (about 330 V) 
is impressed, and electric discharge is performed in all the cells of all display lines irrespective of the 
display state till then. The address electrode potential at this time is about 100V (Vaw). Next, the potential 
of X electrode and an address electrode is set to 0V, the voltage^of the wall charge itself exceeds 
breakdown voltage in all cells, and electric discharge is started. Since this electric discharge does not have 
the inter-electrode potential difference, a wall charge is not formed, space charge carries out self- 
neutralization and electric discharge ceases. It is the so-called self-elimination electric discharge. By this 
self^elimination electric discharge, the state of all the cells in a panel will be in the uniform state where 
there is no wall charge. This reset period has the operation which changes all cells into the same state 
irrespective of the lighting state of a front subframe, and it is performed in order to enable it to perform 
the next address (writing) electric discharge stably. 

[0011] Next, in an address period, in order to perform ON/OFF of the cell according to the indicative data, 
address electric discharge is performed by line sequential. First, while impressing the scanning pulse of -VY 
level (abbreviation minus 150V) to Y electrode, the address pulse of voltage Va (about 50 V) is alternatively 
impressed to the address electrode corresponding to the cell which causes maintenance electric discharge 
among address electrodes, i.e., the cell made to turn on, and electric discharge occurs between the 
address electrode of the cell made to turn on, and Y electrode. Next, it shifts to X electrode (voltage 
Vx=50V) and Y inter-electrode electric discharge immediately by making this into a priming (pilot flame). 
The former electric discharge is called "priming address electric discharge", and the latter is called "main 
address electric discharge." Thereby, the wall charge of the amount in which maintenance electric 
discharge is possible is accumulated to the MgO side on X electrode of the selection cell of a selection line, 
and Y electrode. 

[0012] Hereafter, one by one, about other display lines, same operation is performed and the writing of a 
new indicative data is performed in all display lines. Then, if it becomes a maintenance conducting period, 
the maintenance pulse whose voltage is Vs (about 180 V) by turns will be impressed to Y electrode and X 
electrode, maintenance electric discharge will be performed, and image display of one subframe will be 
performed. Under the present circumstances, in order to avoid electric discharge an address electrode, X 
electrode, or Y inter-electrode, the voltage Vaw of about 100 V is impressed to an address electrode. In 
addition, brightness is determined by the merits and demerits of a maintenance electric discharge term, i.e., 
the number of times of a maintenance electric discharge pulse, in starting "the address / maintenance 
electric discharge discrete type, and the write-in address system." 

[0013] Suppose that the drive method in the case of performing 256 gradation displays is specifically 
shown in drawing 16 as an example of a multi-gradation display. One frame is classified into four 
subframe:SF1-SF4 in this example. And in these subframes SF1-SF4, a reset period and an address period 
serve as respectively same length. Moreover, the length of a maintenance conducting period serves as a 
ratio of 1:2:4:8:16:32:64:128. Therefore, the difference in the brightness of 16 gradation from 0 to 15 can be 
displayed by choosing the subframe made to turn on. 

[0014] The stage of the gradation which can be displayed is determined by the number of a subframe, and 
if the number of subframes is one and the brightness of two gradation is eight pieces, it can display the 



brightness of 256 gradation. The status signal supplied to PDP equipment is signal same with CRT etc. 
being supplied, and is a data signal which synchronized with the vertical synchronizing signal Vsync, the 
horizontal synchronizing signal Hsync, and the dot clock. With PDP equipment, it is called for that a period 
can respond to the vertical synchronizing signal Vsync of the predetermined range like CRT etc. Then, 
total of the period of a subframe is made shorter than the period of one frame, an idle period is prepared in 
each frame, and it enables it to correspond to the chronotropism of a vertical synchronizing signal Vsync 
with PDP equipment, by changing the width of face of this idle period according to the chronotropism of a 
vertical synchronizing signal Vsync, as shown in drawing 16 . In an idle period, a signal is not impressed to 
the display panel 100 of PDP equipment, but the last state is held as it is. Therefore, a display is not 
influenced even if it changes an idle period. Conversely, since an idle period is a period which does not 
contribute to a display, its thing short as much as possible is desirable, and it is set up in the range which 
can respond to the chronotropism of a vertical synchronizing signal Vsync as short as possible. 
[0015] 

[Problem(s) to be Solved by the Invention] Although maintenance electric discharge is performed by 
making address electric discharge into a priming with PDP equipment, the probability, i.e., address electric 
discharge poor probability, that the fault to which address electric discharge is not normally carried out by 
whether maintenance electric discharge was performed before address electric discharge will arise changes. 
For example, although one frame which forms one screen is constituted from PDP equipment as mentioned 
above by some subframes (SF is called hereafter.) from which a maintenance conducting period differs, 
respectively in order to perform a gradation display, in making the cell which was not turned on in SF till 
then choose and turn on, address electric-discharge poor probability becomes high compared with the case 
where the cell continuously turned on from SF in front of it is made to choose and turn on. This is for pre- 
maintenance electric discharge to influence a priming. 

[0016] Table 1 is a table showing how the time after maintenance electric discharge of lighting is performed 
influences address electric discharge poor probability. 
[0017] 
[Table 1] 
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[0018] Table 1 shows change of the address electric discharge poor probability in SF6 with the longest 
maintenance conducting period. In order to arrange SF6 at the last of each frame and to make the length 
of a front maintenance conducting period the same, the position which SF1-SF4 put out the light by 
turning on only SF5, and arranges SF5 is arranged by Pattern a, by Pattern b, SF1 and SF3 are arranged 
between SF6 just before SF6, and SF1-SF4 are arranged between SF6 by Pattern c. Furthermore, by 
Pattern d, all SF other than SF6 of the frame is switched off. Therefore, the period of an astigmatism LGT 
until the light is chosen and switched on in SF6 becomes the order of Patterns a, b, c, and d. According to 
this, the luminescence intensity of address electric discharge of SF6 changes, as shown in Table 1, and 
address electric discharge poor probability increases in order of Patterns a, b, c, and d. That is, it can be 
said that the luminescence intensity of address electric discharge falls and increases address electric 



discharge poor probability, so that the time from the maintenance electric discharge before it becomes long. 
[0019] Therefore, the priming effect by maintenance electric discharge of SF5 is not fully given to address 
electric discharge of SF6, but the probability it becomes poor address discharging becomes high as SF5 
keeps away from SF6 in time when six SF is prepared as a multi-gradation display, and SF6 and SF5 in 
front of it are made to turn on. If address discharging becomes poor, the fault of a lighting cell blinking 
which it stops displaying normally will occur. 

[0020] Although Table 1 showed how the time after maintenance electric discharge of lighting is performed 
would influence address electric discharge poor probability, even if the time after maintenance electric 
discharge of lighting is performed is the same, the length of the maintenance conducting period influences 
address electric discharge poor probability. Table 2 is a table having shown how the length of a front 
maintenance conducting period would influence address electric discharge poor probability. 
[0021] 
[Table 2] 
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[0022] Table 2 also shows change of the address electric discharge poor probability in SF6 with the longest 
maintenance conducting period. SF6 is arranged at the last of each frame, arranges SF5 by Pattern e just 
before it. turns on only SF5, arranges SF3 by Pattern f just before it, turns on only SF3. by Pattern g, it 
arranges SF1 just before it, turns on only SF1, and switches off all SF by Pattern h. Therefore, the period 
of an astigmatism LGT until the light is chosen and switched on in SF6 is the same, and the length of the 
maintenance conducting period turned on in front of it becomes the order of Patterns e f f, g, and h. 
According to this, the luminescence intensity of address electric discharge of SF6 changes, as shown in 
Table 2, and address electric discharge poor probability increases in order of Patterns a, b f c, and d. That is, 
it can be said that the luminescence intensity of address electric discharge falls and increases address 
electric discharge poor probability, so that the period of the maintenance electric discharge performed 
immediately before becomes short. 

[0023] Therefore, the priming effect by maintenance electric discharge of last SF is not fully given to 
address electric discharge of SF6, but the probability it becomes poor address discharging becomes high as 
the maintenance electric discharge pulse number of last SF decreases when six SF is prepared as a multi- 
gradation display, and SF6 and SF in front of it are made to turn on. Although the idle period for adjusting a 
synchronization is prepared in one frame as shown in drawing 1 6 , this idle period considers the influence 
which it has on the address electric discharge poor probability of each SF. 

[0024] When the number of subframes is one, drawing 17 is drawing showing the time to the address 
conducting period of the following frame (frame 2) t after the maintenance conducting period in a front 
frame (frame 1) expires. Like illustration, after the maintenance conducting period in a frame 1 expires, an 
idle period is contained at the time to the address conducting period of a frame 2, after a maintenance 
conducting period ends only the part, the time to an address conducting period is long, and a bird clapper is 
known. 

[0025] When one frame consists of two or more subframes, it is a subframe with the longest maintenance 



* conducting period that influence with such poor address electric discharge becomes the largest, and 
especially a maintenance conducting period needs to reduce the probability that the address electric 
discharge by the longest subframe is poor, this invention is made in view of the above-mentioned trouble, 
reduces the probability that address electric discharge is poor, especially the probability that the address 
electric discharge by the subframe with the longest maintenance conducting period is poor, and aims at 
raising display quality. 
[0026] 

[Means for Solving the Problem] Drawing 1 is drawing explaining the principle of this invention. As shown in 
drawing 1 , in the drive method of the plasma display equipment of this invention, and plasma display 
equipment, the display frame of one screen is constituted from at least one subframe, and it is 
characterized by preparing the idle period for adjusting a synchronization in a maintenance conducting 
period. In drawing 1 , the case where the display frame of one screen consists of one subframe is shown, 
and a subframe is equivalent to the display frame of one screen. A frame 1 and a frame 2 express with 
drawing 1 two display frames which continued, respectively. 

[0027] Namely, the drive method of the plasma display equipment of the 1st mode of this invention The 
display frame of one screen is constituted from at least one subframe. each subframe The address process 
which sets two or more cells of a plasma display panel as the state corresponding to the indicative data. 
The maintenance electric discharge process made to emit light according to the state where impressed the 
maintenance electric discharge pulse to two or more cells, and two or more cells were set up, It has the 
reset process which performs complete writing and whole surface self^elimination before an address 
process. The time which deducted total of the period of the subframe which constitutes the display frame 
of one screen from a vertical-synchronization period which the vertical synchronizing signal impressed 
from the outside directs for every display frame of one screen, In the drive method of plasma display 
equipment equipped with the pause process holding the state where a signal is not impressed to a plasma 
display panel so that the state of two or more cells may not be changed, a pause process is characterized 
by being prepared in the maintenance electric discharge process of one of subframes. 

[0028] As for the subframe which establishes a pause process, it is desirable that it is the subframe which 
has the longest maintenance electric discharge process. It is made for the maintenance electric discharge 
pulse number of two maintenance electric discharge processes established and divided so that a pause 
process might divide the maintenance electric discharge process of a subframe into two in the longest 
subframe of a maintenance electric discharge process not to be zero. 

[0029] The sum of the maintenance electric discharge pulse number of two maintenance electric discharge 
processes of the longest subframe of the maintenance electric discharge process divided according to the 
pause process is a predetermined ratio to the maintenance electric discharge pulse number of the 
maintenance electric discharge process of other subframes. The maintenance electric discharge pulse 
number of two maintenance electric discharge processes of the longest subframe of the maintenance 
electric discharge process divided according to the pause process is set up so that more mostly [ the 
maintenance electric discharge pulse number of a next maintenance electric discharge process ] than the 
maintenance electric discharge pulse number of a front maintenance electric discharge process. 
[0030] In an address process, the pulse width of the address electric discharge pulse impressed in order to 
set two or more cells as the state corresponding to the indicative data is set up according to an address 
electric discharge percent defective. The pulse width of an address electric discharge pulse is 8 
microseconds or more. Next, the longest subframe of a maintenance electric discharge process is arranged 
to the degree of the long subframe of a maintenance electric discharge process. 

[0031] Next, the longest subframe of a maintenance electric discharge process is arranged before the long 
subframe of a maintenance electric discharge process. As compared with the conventional example of 
drawing 1 7 , as the drive method of the plasma display equipment of this invention and plasma display 
equipment are shown in drawing 1 , an idle period is prepared into a maintenance conducting period, so that 
clearly. The influence of the priming given to the address electric discharge maintenance electric discharge 
is performed [ electric discharge ] to a degree becomes so strong that the time from the maintenance 



electric discharge to address electric discharge is short, and can mitigate poor address electric discharge. 
Since the interval of a maintenance conducting period and an address conducting period is lost by the idle 
period in a conventional example like drawing 1 7 in the case of the drive sequence which has a long idle 
period, a priming effect becomes weak. On the other hand, with the drive method of this invention, and 
equipment, in order to prepare an idle period into a maintenance conducting period, an idle period does not 
influence at the time by the next address period, after a maintenance conducting period expires, but the 
interval of a maintenance conducting period and an address conducting period becomes that much short. 
Therefore, the priming effect over the next address electric discharge by pre- maintenance electric 
discharge becomes large, and poor address electric discharge is prevented or mitigated. Although electric 
discharge is interrupted for the maintenance conducting period in which an idle period is prepared, an idle 
period does not cause poor electric discharge. 
[0032] 

[Embodiments of the Invention] Since it has composition similar to the composition shown in drawing 14 
and only the composition of the panel drive control section 34 differs, the PDP equipment of the example 
of this invention explains the same portion as the former briefly. All the information about the drive wave in 
this example is memorized by the rewritable memory (EPROM) 39. The information memorized is the 
information which shows a drive wave, and information which shows a maintenance electric discharge pulse 
number. In order to cut down storage capacity, in the portion (an address pulse and maintenance electric 
discharge pulse) in which the same wave is repeated, it repeats, reads and comes out and is made to carry 
out the data in which the same drive wave is shown. 

[0033] If the trigger signal of Vsync is inputted into the panel drive control section 34, the panel drive 
control section 34 will start read-out for the data of ROM39. The address driver control section 36 of the 
panel drive control section 34, the scanning driver control section 37, and the common driver control 
section 38 generate a control signal according to the data of ROM39, and output it to the high-pressure 
control section 41. Various voltage required for a drive is supplied to the high-pressure control section 41 
from an internal electrical power source 40, and the output driver of the high-pressure pulse prepared in 
the interior according to the control signal is controlled. The high-pressure pulse outputted from here is 
supplied to each driver. 

[0034] Drawing 2 is the block diagram showing the composition of the panel drive control section 34 in the 
1st example, and drawing 3 shows arrangement of the idle period in the 1st example. As shown in drawing 
3 , in the 1st example, the number of subframes is one. In drawing 2 , since the address pulse of a 
predetermined number is generated in an address period, the Y counter 52, a comparator circuit 53, and 
the number register 54 of Y electrodes are portions which detect that only the predetermined number 
repeated and read the same portion of a wave ROM 39. Since the maintenance electric discharge pulse of 
a predetermined number is generated in the maintenance conducting period in the first half of the inside 
divided into two, the rise counter 55, a comparator circuit 56, and the maintenance electric discharge wave 
number register 57 are portions which detect that only the predetermined number repeated and read the 
same portion of a wave ROM 39. Similarly, since the maintenance electric discharge pulse of a 
predetermined number is generated in the maintenance conducting period in the second half of the inside 
divided into two, the rise counter 58, a comparator circuit 59, and the maintenance electric discharge wave 
number register 57 are portions which detect that only the predetermined number repeated and read the 
same portion of a wave ROM 39. The idle-period control circuit 61 is a portion which controls an idle 
period. 

[0035] The Y counter 52 is cleared by zero by receiving a reset signal. The Y counter 52 counts the scan 
line at the time, and outputs the count result to a comparator circuit 53. In a comparator circuit 53, the 
input value from the Y counter 52 is compared with the number of Y electrodes which was memorized by 
the number register 54 of Y electrodes and which was set up beforehand, and if both become equal, the 
terminate signal of an address period will be outputted to the wave ROM control circuit 51. 
[0036] Next, if it goes into a part for the first portion of a maintenance conducting period, the rise counter 
55 will be cleared by zero by receiving a reset signal. The rise counter 55 counts the maintenance electric 



discharge wave number at the time, and outputs the count result to a comparator circuit 56. In a 
comparator circuit 56 t the input value from the rise counter 55 is compared with the maintenance electric 
discharge wave number for the first portion which was memorized by the maintenance electric discharge 
wave number register 57 and which was set up beforehand, and if both become equal, the terminate signal 
of the first portion of a maintenance conducting period will be outputted to the wave ROM control circuit 
51. 

[0037] If it goes into an idle period, a reset signal will go into the idle-period control circuit 61 from the 
timing generating section, and the idle-period control circuit 61 will output the signal which shows an idle 
period to the wave ROM control circuit 51. If Vsync is inputted into the idle-period control circuit 61, the 
idle-period control circuit 61 will suspend the output of the signal which shows an idle period, and, thereby, 
will end an idle period. 

[0038] If it finally goes into the maintenance conducting period of the second half, the same control as the 
maintenance conducting period of the first half will be performed. Here, it compares with the conventional 
drive method shown in drawing 1 7 . The idle period which does not output a drive wave is inserted until the 
next Vsync comes by the conventional drive method after performing complete writing and elimination, 
address electric discharge, and maintenance electric discharge, at the same time the trigger signal of 
Vsync comes. 

[0039] On the other hand, the maintenance electric discharge alpha 2 of the second half which it left when 
the drive sequence was made to stop, it went into the idle period and the next Vsync came by the 
maintenance conducting period of this example of drawing 3 , after having performed maintenance electric 
discharge alpha 2 in the second half of front SF, performing complete writing and elimination, and address 
electric discharge next and performing maintenance electric discharge alpha 1 of the first half further, while 
the trigger signal of Vsync came is carried out. Here, alpha1+alpha2 are the same length as the 
conventional maintenance conducting period/Therefore, the length of an idle period performs the work for 
changing and adjusting a synchronization to Vsync of a different period with the period of Vsync, as usual. 
[0040] In the 1st example, although the number of a subframe was one piece, the 2nd example shows an 
example in case there are two or more subframes. In the 2nd example, the circuit of drawing 2 is used like 
the 1st example, and the circuit which controls the number of the subframe in one frame further shown in 
drawing 4 is prepared further. Moreover, drawing 5 is drawing showing arrangement of the idle period in the 
2nd example. As shown in drawing 5 , the subframe by which an idle period is inserted in a maintenance 
conducting period is the last subframe. 

[0041] Operation by each subframe in the 2nd example is the same as that of the 1st example 
fundamentally, and although the idle-period control circuit 61 is operated when going into an idle period in 
SF which inserts an idle period into a maintenance conducting period, in SF which does not insert an idle 
period into a maintenance conducting period, it differs in that the idle-period control circuit 61 is not 
operated. Moreover, in the circuit shown in drawing 4 , if Vsync is inputted, the SF counter 71 will be 
cleared and the SF counter 71 will start the count of a subframe. The counted value of the SF counter 71 
is outputted to a comparator circuit 72, and is compared with the number of subframes which constitutes 
one frame memorized by the number register 73 of SF. If the number of subframes from which the SF 
counter 71 constitutes one frame is counted and two values are in agreement, a comparator circuit 72 will 
output the frame terminate signal which shows that the frame was completed. 

[0042] Maintenance electric discharge alpha 2 in the second half of front SF is performed at the same time 
the trigger signal of Vsync comes also by the 2nd example, as shown in drawing 5 . Therefore, the length of 
an idle period performs the work for changing and adjusting a synchronization to Vsync of a different period 
with the period of Vsync, as usual. Also in this case, alpha 1+alpha2 are equal to the conventional 
maintenance conducting period of SFn. 

[0043] When one frame consists of two or more subframes, the subframe which inserts an idle period does 
not need to be the last subframe of a frame. Then, the example which inserts an idle period in subframes 
other than the last subframe is shown in the 3rd example. In the 3rd example, the circuit of drawing 2 and 
drawing 4 is used like the 1st example, and the idle-period control circuit further shown in drawing 6 is 



- used. Moreover, drawing 7 is drawing showing arrangement of the idle period in the 3rd example. 
[0044] As shown in drawing 7 f in the 3rd example, complete writing and elimination, address electric 
discharge, and maintenance electric discharge are performed one by one in SF other than SF (n-k) of 
middle SF. Only in middle SF (n-k), when maintenance electric discharge alpha 1 is performed in the first 
half, it goes into an idle period, and maintenance electric discharge alpha 2 of the second half which it left 
to the degree is performed. Since operation by the circuit of drawing 2 and drawing 4 is the same, 
explanation is omitted here. 

[0045] In operation of the circuit of drawing 6 , one frame consists of four subframes, and the case where 
four subframes are set to SF4, SF3, SF2, and SF1 at descending (long order of a maintenance conducting 
period) of brightness is explained. Vsync is inputted and operation which was explained from SF1 until now 
is started. If operation about all SF is completed, it will go into an idle period a. And the pause counter 81 is 
operated and an idle period is counted. When Vsync is inputted again, the value N of the pause counter 81 
is memorized to a register 82. At this time, in order not to amend, N is inputted into a comparator 83 as it 
is. 

[0046] The drive of SF1 of the following frame is started simultaneously with it, and the drive of SF2 is 
performed similarly. And in SF3 which inserts an idle period, maintenance electric discharge of the 
maintenance electric discharge wave number is performed the first half in which it was set beforehand. It 
goes into an idle period b after that. And an idle period is counted in the pause counter 85. If the value 
becomes equal to the value N which is inputted into Comparator A and inputted from an adding and 
subtracting circuit 83, an idle-period terminate signal will be outputted to the ROM control circuit 51 from 
a comparator 84, and maintenance electric discharge in the second half of SF3 will be performed. 
[0047] The next Vsync is due to enter almost as soon as maintenance electric discharge of the last of SF4 
ends. Although it will operate as it is if there is no gap in this schedule, when the time of maintenance 
electric discharge of the last of SF4 being completed and Vsync shift, since the period of Vsync and a gap 
arise, the following operation is performed by the present idle period. The period of a of illustration is 
counted by the Vsync counter 86 after the maintenance electric discharge end of the last of SF4 until 
Vsync enters. Although Vsync entered, when a drive wave is not completed on the other hand, the period 
of b of illustration is counted by the drive counter 87. Since these both a and b value is equivalent to the 
gap when changing Vsync, a part for the gap is inputted into an adding and subtracting circuit 83 via 
comparator 88 **. As a value amended to length N of the idle period counted first, N**L is inputted into a 
comparator 84 and an idle period is further determined in the next Vsync based on this value. Thus, it is 
possible to make it operate, maintaining the length of an idle period b, when the gap with Vsync arises. 
[0048] In the 1st to 3rd example, as explained above, since it is lost that an idle period is added to the 
period from pre- maintenance electric discharge to the next address electric discharge, this period can be 
shortened and the priming effect which maintenance electric discharge of front SF gives to address 
electric discharge can be enlarged. In performing a multi-gradation display, in order to express the 
brightness of gradation which has set the number of maintenance electric-discharge waves that the ratio 
of the length of a maintenance conducting period turns into 1:2:4: — and a fixed ratio, and is different by 
the difference in the number of maintenance electric-discharge waves and to perform an exact gradation 
display, even when an idle period is inserted into a maintenance conducting period even if, in the total of 
the divided number of maintenance electric-discharge waves, it must be before and after division and it 
must be equal. Therefore, the total with alphal and alpha2 maintenance electric discharge waves of two 
maintenance conducting periods divided by the idle period is equal to the number alpha of maintenance 
electric discharge waves of the maintenance conducting period before division. 

[0049] Its larger one is good as it is made alpha2 in order to enlarge this priming effect, since alpha 2 
maintenance electric discharge waves in the second half of the maintenance conducting period by which 
the above was divided will give the priming effect to the next address electric discharge. That is, it is 
desirable to set up so that it may be set to alphaKalpha2. However, since a possibility that the priming 
effect which address electric discharge gives to maintenance electric discharge may become weaker, and 
maintenance electric discharge cannot be normally performed since it will go into an idle period after 



address electric discharge and the time from address electric discharge to maintenance electric discharge 
will become long, if alpha 1 maintenance electric discharge wave of the first half is completely made into 
zero is, it is not desirable in carrying out alpha 1 maintenance electric discharge wave of the first half to 



zero. 



[0050] As mentioned above, if the idle period for hold control is set up in a maintenance conducting period, 
although an idle period does not spoil a priming effect and address electric discharge poor probability can 
be reduced, address electric discharge poor probability is influenced according to other factors. One of the 
factors is address electric discharge pulse width. Drawing 8 is drawing showing the relation between 
address electric discharge pulse width and address electric discharge poor probability. It turns out that 
address electric discharge poor probability is small as address electric discharge pulse width becomes large 
so that clearly from drawing. And when address electric discharge pulse width exceeds Ts in a fixed value 
and drawing 8 , it turns out that address electric discharge poor probability becomes an almost fixed value, 
and it is saturated/Therefore, when performing the drive method of plasma display equipment of preparing 
an idle period into a maintenance conducting period, address electric discharge poor probability can be 
mitigated by setting address electric discharge pulse width as sufficient value Ts in consideration of 
address electric discharge poor probability. 

[0051] When preparing two or more SF in one frame, that deterioration of the visual display quality by poor 
address electric discharge is most conspicuous is SF which has the maximum brightness. Therefore, in 
order to cause sufficient electric discharge to choose and turn on address electric discharge of SF which 
has the maximum brightness (the longest maintenance conducting period), it is desirable for maintenance 
electric discharge of SF in front of it to be strong as much as possible, i.e., for it to be SF with many 
maintenance electric discharge pulse numbers. Then, by preparing SF with big brightness, i.e., big SF of a 
priming effect, in the degree of the maximum brightness also in the example of Table 2 just before SF 
which has the maximum brightness so that clearly, the address electroluminescence intensity of SF which 
has the maximum brightness becomes strong, and deterioration of the visual display quality by poor 
address electric discharge can be mitigated. 

[0052] The above-mentioned arrangement is effective when arranging an idle period in a maintenance 
conducting period. Drawing 9 is drawing showing arrangement of the idle period in the 4th example. As 
shown in drawing 9 , in the 4th example, before SF6 which has the longest maintenance conducting period, 
next long SF5 of a maintenance conducting period is arranged, and an idle period is prepared at the 
maintenance conducting period of SF6. Since poor address electric discharge of big SF6 of the contribution 
of the priming effect by the maintenance conducting period of thereby comparatively big SF5 to display 
quality is reduced, display quality can be improved. 

[0053] Moreover, drawing 1 0 is drawing showing arrangement of the idle period in the 5th example. In the 
5th example, after SF6 which has the longest maintenance conducting period, next long SF5 of a 
maintenance conducting period is arranged, and an idle period is prepared at the maintenance conducting 
period of SF6. In order to raise display quality, it is necessary to reduce poor address electric discharge 
also about SF which has not only SF of the maximum brightness but comparatively big brightness, and in 
the 5th example, the priming effect of SF of the maximum brightness is utilized effectively, and, next, 
deterioration of the visual display quality by poor address electric discharge of SF with big brightness is 
reduced. 
[0054] 

[Effect of the Invention] Although it was difficult to make poor address electric discharge low enough since 
the idle period prepared in synchronizing lengthened time from maintenance electric discharge of a front 
subframe to address electric discharge of the following subframe conventionally Since an idle period does 
not influence at the time from maintenance electric discharge of a front subframe to address electric 
discharge of the following subframe according to this invention, poor address electric discharge can be 
prevented or mitigated, and the display quality of PDP equipment can be raised. Moreover, this invention 
has few subframes and its PDP equipment with a longer idle period is especially more effective. And since 
this invention can be performed only by change of the content of ROM and change of the some of a panel 



. drive control section which memorized the drive wave, it can be said that there is almost no increase in 
cost over the conventional example. 



[Translation done.] 



